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methane hydrates would become unstable in the upper limit of their
depth range, that is, about 300 m in the Arctic and about 600 m at low
latitudes. The quantity of clathrates that will be released from
sediments under the seafloor as a result of ocean warming depends on
the distribution of clathrates with depth and on their abundance in the
sediments. Estimates of total amount by different authors differ by a
factor of 500, from 103 to 5 x 105 Gt of C. Revelle, assuming a warming
induced by C02 and other trace gases released by human activities and a
stock of about 104 Gt of C, estimates that the resulting increase in
atmospheric methane toward the latter part of the twenty-first century
could be two thirds to four thirds of the current amount? the uncer-
tainties in the seriej of methane calculations are so great that the
result cannot be thought of as a projection for the future, but it is
equally obvious that we must be attentive to the possibility of new,
important feedbacks affecting the chemical composition of the
atmosphere.

Tropospheric ozone. Tropospheric ozone was originally believed to
be primarily a consequence of transport from stratospheric ozone by air
motions. It can also be created within the troposphere by man and
nature. Locally, as in the Los Angeles Basin, large amounts of ozone
are derived from reactions among oxides of nitrogen, hydrocarbons, and
sunlight. Few scientists believe that these local sources of pollution
can increase the upper-tropospheric concentrations of ozone, because
ozone is so reactive that its lifetime in the lower atmosphere is no
more than a few days. Nevertheless, an analysis of a limited number of
measurements suggests an upward trend. It has been suggested that
increase of mid- and upper-troposphere ozone concentration in the
northern hemisphere may result from photochemical reactions of the
oxides of nitrogen and hydrocarbons emitted by high-flying jet aircraft.
Since the lifetime of an ozone molecule in the upper troposphere is
also relatively short, little accumulation takes place. An increase in
concentration must therefore reflect a continual increase in aircraft
emissions, if they are the source.

Some other gases. Several other gases being measured show upward
trends and may have absorption lines in the infrared window of the
electromagnetic spectrum, making them potential greenhouse gases, for
example, carbon tetrachloride (CC14) and methyl chloroform (CH30013) .
Very likely both of these gases have both natural and man-made sources.
On the other hand, measurements at the Mauna Loa Observatory exhibit no
or insignificant increases in carbon monoxide (CO). It is likely that
the list of atmospheric gases studied for their trends and potential
greenhouse effects will grow in years to come: the study of greenhouse
gases other than C02 is still in its infancy.

The atmospheric concentrations of these trace gases are not all inde-
pendent of one another. Complicated chemical reactions among them, as
well as with other gases not particularly radiatively active, can affect
their concentrations. In addition to chemical reactions among today's
atmospheric components, there are likely to be new climate-chemistry
interactions in the future. As the atmospheric composition changes,
the expected higher atmospheric water-vapor content will further affect
the atmospheric chemistry.